VAPORIZED FUEL PROCESSING DEVICE 
AND VEHICLE WITH THE SAME 

Background of the Invention 

1. Field of the Invention 

The present invention relates to a vaporized fuel 
processing device provided on a path through which a fuel 
tank and a canister communicate with each other, and a 
vehicle with the vaporized fuel processing device. 
Particularly, it relates to a vaporized fuel processing 
device and a vehicle with the same in which a diaphragm 
valve unit opened at the time of increasing the pressure 
in a fuel tank is provided in a space inside a casing 
and in which a vent passage is provided to communicate 
with the space to improve the degree of f reedomin selecting 
an installation position of the vent passage. 

2, Description of the Related Art 

An automobile or the like is provided with a fuel 
tank for reserving fuel to be supplied to a combustion 
chamber of an engine. The fuel tank has a vent system 
provided to allow air to come in and go out according 
to increase/decrease in fuel amount in the tank. The vent 
system is a system through which the inside of the fuel 
tank and a canister communicate with each other. In the 



case where the fuel tank is overcharged, the canister 
is disabled from being used because the canister is wetted 
with overflow fuel delivered to the canister. Therefore, 
a vaporized fuel processing device is provided on the 
top of the fuel tank so that the vent system can be 
interrupted to prevent air and fuel from being delivered 
to the canister when the tank is filled up. 

Such a vaporized fuel processing device according 
to the related art is shown in Figs . 5 and 6. A vaporized 
fuel processing device X is provided on the top of a fuel 
tank 2. A vent passage 14 is provided for connecting the 
vaporized fuel processing device 1 to a canister 5 for 
adsorbing fuel vapor. When the pressure of fuel vapor 
produced in the fuel tank 2 reaches a predetermined value 
at the time of refueling, a diaphragm valve 9 of a diaphragm, 
valve unit 8 is opened because of a pressure difference. 
As a result, the fuel vapor flows into the canister 5 
through the vent passage 14, so that the fuel vapor is 
adsorbed into an adsorbing agent in the canister 5 so 
as to be temporarily adsorptively reserved in the canister 
5. When the internal combustion engine then revolves, 
the fuel vapor adsorbed into the canister 5, as well as 
atmospheric air taken in through an air intake pipe 6 
attached to the canister 5, is sucked in on the basis 
of the negative pressure of a suction pipe not shown, 



and delivered from a vapor outlet pipe 7 to a cylinder 
of the internal combustion engine through the suction 
pipe. 

The operation of the vaporized fuel processing 
5 device. 1 according to the related art at the time of 
refueling will be described with reference to Fig. 6, 
When refueling starts in the condition that a filler cap 
4 is opened, atmospheric air is fed to a back pressure 
chamber 11 of the diaphragm valve un.it 8 through a pipe 

10 13 opening into a feed pipe 3. The pressure in the fuel 
tank 2 increases as a result of refueling. The diaphragm 
valve 9 of the diaphragm valve unit 8 is opened upward 
from a second valve seat 16 on the basis of a pressure 
difference due- to increase in the pressure in the fuel 

15 • tank 2. Fuel vapor flows into the canister 5 through the 
vent passage 14 and is reserved in the canister 5, For 
this reason, the fuel vapor is prevented from being 
released from the feed pipe 3 to the atmospheric air. 
A valve body 17 is formed on a top surface of a float 

20 12 of the vaporized fuel processing device 1. When the 
float 12 moves up, the valve body 17 eventually abuts 
on a fir$t valve seat 15 disposed above the float 12. 
Specifically, as refueling continues through the feed 
pipe 3, the liquid level of fuel in the fuel tank 2 rises. 

25 When the liquid level of fuel reaches the float 12, the 
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fuel pushes the float 12 up. When the liquid level of 
fuel reaches a predetermined position, the valve body 
17 on the top surface of the float 12 abuts on the first 
valve seat 15. Because the vent passage 14 is blocked 
5 when the valve body 17 abuts on the first valve seat 15, 
the pressure in the fuel tank 2 increases further to cause 
the refueling to stop automatically A ._0n this occasion, 
the liquid level of fuel reaches a full-tank position 
(e.g., see Japanese Patent Laid-Open No,. 37007/1999). 

10 The vaporized fuel processing device shown in Figs. 

5 and 6, however, has the following problems. That is, 
in the vaporized fuel processing device according to the 
related art, the vent passage 14 is provided so as to 
communicate with an opening 18 which is provided with 

15* .the second valve seat 16 and below the diaphragm valve 
9 disposed horizontally. For this reason, the vent 
passage 14 must be inevitably extended horizontally, so 
that the vaporized fuel processing device lacks the degree 
of freedom in the layout for installation, for example, 

20- because, the vaporized fuel processing device has to 
protrude from the top of the fuel tank. 

Furthermore, since the surf ace area of the vaporized 
fuel processing device revealed from the top of the fuel 
tank is large, the shape of the vaporized fuel processing 

25 device is too poor to reduce the amount of hydrocarbon 
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(hereinafter referred to as HC) transmitted from the fuel 
tank. 

In addition, since the vent passage 14 must be 
inevitably extended horizontally, in the case where part 
of fuel in the fuel tank 2 leaks from the opening 18 into 
the vent passage 14 because of tilting etc. of a vehicle, 
the leakage fuel causes a harmful influence on the canister 
5, thereby resulting in deterioration of the canister 
5 due to the leakage fuel flowing up to. the canister 5. 

Summary of the Invention 

It is an object of the invention to provide a 
vaporized, fuel processing device and a .vehicle with the 
vaporized fuel processing device, in which a diaphragm 
valve unit opened at the time of increasing the pressure 
in a fuel tank is disposed in a space formed in a casing 
of the vaporized fuel processing device to make it possible 
to attain improvement in the degree of freedom in selecting 
an installation position of a vent passage 14 andreduction 
in the amount of leakage fuel and the amount of HC 
transmitted to the outside. 

In order to achieve the object, the invention employs 
the following configuration. 

The invention provides a vaporized fuel processing 



device attached to a fuel tank, including a casing for 
forming an outer shell of the vaporized fuel processing 
device, a diaphragm valve unit opened at the time of 
increasing the pressure in the fuel tank, and a vent passage 
5 communicating with atmospheric air, wherein: the 

diaphragm valve unit is disposed in a space formed in 
the .casing; and the vent passage communicates with the 
space. 

With this configuration, the vent passage 
10 communicating with the canister can be installed in any 
position in the space, so that the degree of freedom in 
selecting the installation position is improved. Even 
if part of fuel in the fuel tank leaked out from an opening 
because, of tilting etc. of a vehicle, the . leakage fuel . 
15 can be prevented, from flowing up to the canister. 

Preferably, the vaporized fuel processing device 
according to the invention may be disposed in the fuel 
■ tank. With this configuration, the amount of HC which 
is contained in fuel and which is transmitted through 
20 a wall of the vaporized fuel processing device so as to 
escape to the outside can be reduced as well as the amount 
of protrusion of the vaporized fuel processing device 
from the top of the fuel tank can be reduced. 

Preferably, in the invention, the casingmay include 
25 a flange provided for attaching the casing to the fuel 
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tank, with this configuration, the flange for attaching 
the casing to the fuel tank can be installed in any upper 
or lower position in the casing, so that the degree of 
freedom in selecting the installation position is 
5 improved. 

Preferably, in the invention, a fuel cut valve may 
be mounted in the space. With this .configuration, the 
fuel cut valve can be installed in any position in a lower 
portion of the space, so that the degree of freedom in 

10 selecting the installation position is improved. 

Preferably, in the invention, a fuel cut valve may 
be mounted in the vent passage . With this configuration, 
the degree of freedom in selecting the installation 
position of the fuel cut valve is improved. In addition, 

15 since the installation position of the fuel cut valve 
can be set at a position higher than the position of a 
liquid level detecting valve, the pressure in the fuel 
tank can be properly adjusted by the fuel, cut valve even 
in the case where the fuel tank is filled up with fuel. 

20 

Brief Description of the Drawings 
Fig. 1 is a sectional view showing a vaporized fuel 
processing device according to a first embodiment of the 
invention; 

25 Fi 9- 2 is a sectional view showing a vaporized fuel 



7 



processing device according to a second embodiment of 
the invention; 

Fig. 3 is a sectional view showing a vaporized fuel 
processing device according to a third embodiment of the 
5 invention; 

Fig. 4 is a sectional view showing a vaporized fuel 
processing device according to a fourth embodiment of 
the invention; 

Fig. 5 is a schematic diagram of a system including 
10 a vaporized fuel processing device according, to the 
related art; and 

Fig* 6 is a sectional view showing a vaporized fuel 
processing device according to the. related art: 

15 Detailed Description of the Invention 

(First Embodiment) 

Fig, 1 shows a vaporized fuel processing device 
according to a first embodiment of the invention. The 
•vaporized fuel processing device shown in Fig. 1 is of 

20 the type in which a vent passage is extended horizontally 
from a space where a diaphragm valve unit is stored. 

The vaporized fuel processing device A is disposed 
on a communication hole 19 formed at the top of a fuel 
tank 2, The fuel tank 2 is made of resin. The vaporized 

25 fuel processing device A is connected to a top surface 
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of the fuel tank 2 by means of thermal welding or the 
like so as to be integrated with the fuel tank 2. 
Alternatively, the fuel tank 2 may be made of metal, in 
this case, the vaporized fuel processing device A may 
5 be integrally connected to the fuel tank 2 by screwing 
or the like. 

The vaporized fuel processing.device A has a casing 
20 which is placed on the top of the fuel tank 2 and which 
forms an outer shell of the vaporized fuel processing 

10 -device A, The casing 20 has upper and lower casing- 
portions 21 and 22 made of resin. 

The upper casing portion 21 is shaped like a hollow 
cylinder opened downward, A space 34 is formed in- the 
inside of the upper casing portion 21, so that a diaphragm 
.15 valve unit 26 which will be described later. is disposed 
so as to be stored in the space 34* A vertical pipe 23 
which communicates with a feed pipe 3 shown in Fig. 5 
is integrally connected to the top of the upper casing 
portion 21. A vent passage 24 which communicates with 

20 a canister 5 also shown in Fig, 5 is formed horizontally 
so as to be integrated with the upper casing portion 21. 
A flange 25 is further integrally attached to a lower 
portion of a side wall of the upper casing portion 21 
so as to extend horizontally. The flange 25 is mounted 

25 on the top surface of the fuel tank 2 to block the 
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communication hole 19. 

The diaphragm valve unit 26 is disposed so as to 
be stored in the space 34 of the upper casing portion 
21. The diaphragm valve unit 26 has an upper wall 27, 
5 a lower wall 28, a diaphragm valve 29, a support member 
30, and a spring 31. A cylindrical portion 27a is 
integrally formed on the top of the upper wall 27. .. With 
interposition of a packing 33, the cylindrical portion 
27a is inserted in a cylindrical body 21a integrally 

10 suspended from an inner surface of the upper casing portion* 
21. Thus, the upper casing portion 21 and the diaphragm 
. valve unit 2.6 are integrally connected to. each other. 

The lower wall 28 is a member which is integrally 
formed on an upper end of the lower casing portion 22. 

15 The lower .wall 28 has a third opening 35 provided in its 
center, and a second valve seat 36 around the third opening 
35. An outer circumferential portion of the lower wall- 
28 is integrally attached to an open end of the upper 
wall 27. The diaphragm valve 29 is a circular flexible 

20 member. The support member 30 for supporting an end of 
the spring 31 is mounted in the center of the diaphragm 
valve 29, The diaphragm valve 29 is sandwiched between 
the upper wall 27 and the lower wall 28 when the two walls 
27 and 28 are mounted. After the diaphragm valve 29 is 

25 sandwiched between the walls 27 and 28, the spring 31 
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is interposed between the support member 30 and the inner 
surface of the upper casing portion 21. As a result, the 
diaphragm valve 29 pushed down by the action of the spring 
31 abuts on the second valve seat 36 formed in the lower 
wall 28, so that a back pressure chamber 32 is formed 
between the upper wall 27 and the diaphragm valve 29. 

As a result, after the cylindrical portion 27a on 
the top of the upper wall 27 and the cylindrical body 
21a in the inner surface of the upper casing portion 21 
are attached to each other with interposition of the 
packing 33 while the upper wall 27 and the lower wall 

28 .are mounted in the condition that the diaphragm valve 

29 is sandwiched between the upper wall. 27 and the lower 
wall 28, the back pressure chamber 32 communicates with 
the feed pipe 3 through the pipe 23. . When the pressure 
in the space 34 exceeds the pressure in. the back pressure 
chamber 32, the diaphragm valve 29 is moved up to open 
the third opening 35. 

The lower casing portion 22 has a float storage 
chamber 40, and a communication passage 41. The 
communication passage 41 is a portion through which the 
float storage chamber 40 and the space 34 communicate 
with each other. As described above, the lower wall 28 
is. formed so as to be integrated with at a front end of 
the lower casing portion 22. The third opening 35 and 
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a second opening 44 are provided in the lower wall 28 
so that the third opening 35 and the second opening 44 
are disposed side by side. The second opening 44 
communicates with the communication passage 41 . Further, 
an upper bottom plate 47 extending horizontally is 
integrally formed in an outer circumferential portion 
located substantially between the openings '35 and 44. 
As shown in Fig. 1, the upper bottom plate 47 is integrally 
attached to the bottom of the upper casing portion 21 
so as to serve as a bottomplate of the upper casing portion 
21. The space 34 closed in the upper casing portion 21 . 
is formed in the condition that the upper bottom plate 
47 is attached. 

The float storage chamber 40 is a chamber- in which 
a float valve 50 is disposed, A first opening 42. and:a 
first valve seat. 43 around the first opening 42 are provided 
in the top of the float storage chamber 40. . The first 
opening 42 communicates with the communication passage 
41. A plurality of side openings 45 are provided in a 
side wall of the float storage chamber 40. The .float 
storage chamber 40 is also opened downward. After the 
float valve 50 is stored in the float storage chamber 
40, a bottom member 48 having a plurality of bottom openings 
49 is integrally attached to the float storage chamber 
40. A plurality of vertical ribs 46 are provided on an 
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inner side surface of the float storage chamber 40 so 
as to be arranged radially at regular intervals to guide 
the up-down movement of the float valve 50. 

The float valve 50 is a member which is made of resin 
and which is substantially shaped like a hollow cylinder 
opened downward. In the condition that the bottom member 
48 is integrally attached to the float storage chamber 
40 while the float valve 50 is stored in the float storage 
chamber 40, a spring 51 is interposed between the float 
valve 50 and the bottom member 48 to assist the upward 
movement of the float valve 50 . Although the spring force 
of the spring 51 is normally incapable of moving the float 
valve 50 upward, it acts as force added to. buoyancy acting 
on the float valve -50 to allow the float valv^ 50 to move 
up quickly when fuel enters the float storage chamber 
40. A valve body 52 is mounted on the top of the float 
•valve 50. As a result of the upward movement of the float 
valve 50, the valve body 52 abuts on the first valve seat 
43 to interrupt the communication between the float 
storage chamber 40 and the communication passage 41 . The 
valve body 52 can be tilted back and forth and left and 
right. The valve body 52 could be brought into tight 
contact with the first valve seat 43 well even if the 
float valve 50 were more or less tilted* The float valve 
50, the spring 51 and the valve body 52 provided in the 
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float storage chamber 40 form a liquid level detecting 
valve 39. 

The vaporized fuel processing device A according 
to the invention operates as follows. When the fuel tank 
2 to which the vaporized fuel processing device A is 
attached is supplied with fuel through the feed pipe 3 
shown in Fig. 5, the pressure in the fuel tank 2 increases - 
As a result, the diaphragm valve 29 of the diaphragm valve 
unit 2 6 is pushed up to open the second and third openings 
44 and 35. For this reason, fuel vapor produced in the 
fuel tank 2 flows into the space 34 through the first, 
second and third openings 42, 44 and 35. The fuel vapor 
takes a roundabout route in the space 34*, flows into the 
vent passage 24 and reaches a canister 5 via the vent 
passage 24. The canister 5 adsorbs the fuel vapor. 
.Subsequently, the liquid level of fuel in the fuel tank 
2 rises as fuel vapor is discharged from the fuel tank 
2 . When the liquid level of fuel in the fuel tank 2 finally 
reaches a full-tank position, the float valve 50 abuts 
on the first valve seat 43 to stop the discharge of fuel 
vapor any more. Thereafter, the pressure in the fuel tank 
2 rises further, thereby causing the refueling to stop 
automatically. 

As described above, since the invention employs a 
structure in which the diaphragm valve unit 26 is disposed 
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in the space 34, the vent passage 24 can be disposed 
horizontally in the upper portion of the upper casing 
portion 21 as shown in Fig, 1 or can be easily attached 
to any other portion of the upper casing portion 21. 
5 Accordingly, the degree of freedom in attaching the 
vaporized fuel processing device A to the fuel tank 2 
can be improved greatly. 

Fuel vapor once flows into the space 34 through the 
third opening 35 instead of flowing into the vent passage 

10 24 directly. The fuel vapor takes a roundabout route in 
the space 34 while colliding with the inner wall of the 
space. 34 and then flows into the vent passage 24., For 
this reason, even in the case where part of fuel flows 
out through the third opening 35, the fuel canjbe prevented 

15 from, flowing into the canister. 5 via the vent passage 
24. In this case, a fuel cut valve 60 as shown in Fig. 
3 may be provided so that the fuel flowing out into the 
.space 34 can be returned to the fuel tank 2 through a 
communication hole 63 provided at the top of the fuel 

20 cut .valve 60 . 

(Second Embodiment) 

Fig. 2 shows a vaporized fuel processing device 
according to a second embodiment of the invention. The 
vaporized fuel processing device is of the type in which 

25 the vaporized fuel processing device is entirely disposed 



in a fuel tank and in which a vent passage is extended 
vertically from a space where a diaphragm valve unit is 
stored. In the following description, parts the same as 
those in the first embodiment are referred to by numerals 
5 the same as those in the first embodiment. 

The outer shell of the vaporized fuel processing 
device A according to this embodiment is formed by a casing 

20 made of resin and including an upper casing portion 

21 and a lower casing portion 22. The vaporized fuel 
10 processing device A further has: a diaphragm valve unit 

26 including a diaphragm valve 29 and disposed so as to 
• be stored in a space 34 formed in the casing 20; and a 
liquid level detecting valve 39 including a float storage 
chamber 40 containing a float valve 5.0 and provided in 

15 the lower casing portion 22 located, below the space 34 
through a communication passage 41* The vaporized fuel 
processing device A as a whole is substantially similar 
to that in the first embodiment. 

In the vaporized fuel processing device A according 

20 to this embodiment, a flange 25 for attaching the vaporized 
fuel processing device A to the fuel tank 2 is provided 
in an upper portion of a side wall of the upper casing 
portion 21 so that the vaporized fuel processing device 
A can be attached to the fuel tank 2 by the flange 25. 

25 Accordingly, after attached to the fuel tank 2, the 



vaporized fuel processing device A is disposed so as to 

be substantially entirely inserted in the fuel tank 2. 
A vent passage 24 is installed vertically at the 

top of the upper casing portion 21 . Incidentally, the 
5 flange 25 may be provided in a lower portion of the side 

wall of the upper casing portion 21 as indicated by 

reference numeral 25a. 

As described above, according to the invention, 

because the flange 25 for attaching the vaporized fuel 
10 processing device A to the fuel tank 2 is provided in 

the upper portion of the side wall of the upper casing 

portion 21 so that.the vaporized fuel processing device. 

A can be disposed so as to be stored in the fuel tank 

2. as sufficiently as possible, the amount of HC which 
15 is contained in fuel and which is transmitted through 

the wall of the vaporized fuel processing device A so 
■ as to escape to the outside can be reduced. In addition, 

the flange 25 for attaching the vaporized fuel processing 

device A to the fuel tank can be installed in any upper 
20 or lower position of the side wall of the casing, so that 

the degree of freedom in selecting the installation 

position of the vaporized fuel processing device A can 

be improved* 

In addition, the use of the structure in which the 
25 diaphragm valve unit 26 is disposed in the space 34 permits 
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the vent passage 24 to be disposed vertically at the top 
of the upper casing portion 21 as shown in Fig* 2 or to 
be easily installed in any other position of the upper 
casing portion 21. As a result/ the degree of freedom 
5 in attaching the vaporized fuel processing device A to 
the fuel tank 2 can be improved more greatly. 
(Third Embodiment) 

Fig. 3 shows a vaporized fuel processing device 
according to a third embodiment of the invention. The 

10 vaporized fuel processing device is of the type in which 
a fuel cut valve is further disposed in a lower portion 
of a space containing a diaphragm valve unit, in addition 
to the configuration of the first embodiment. In the 
following description, parts the same as those In the 

15 • first embodiment are referred to by numerals, the same 
as those in the first embodiment. 

The outer shell of the vaporized fuel processing 
device A according to this embodiment is also formed by 
a casing 20 made of resin and including an upper casing 

20 portion 21 and a lower casing portion 22. The vaporized 
fuel processing device A also has: a diaphragm valve unit 
26 including a diaphragm valve 29 and disposed so as to 
be stored in a space 34 formed in the casing 20; and a 
liquid level detecting valve 39 including a float storage 

25 chamber 40 containing a float valve 50 and provided in 
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the lower casing portion 22 located below the space 34 
through a communication passage 41. The vaporized fuel 
processing device A as a whole is substantially similar 
to that in the first embodiment. 
5 In the vaporized fuel processing device A according 

to this embodiment, a fuel cut valve 60 is provided under 
the upper bottom plate 47 of the lower casing portion 
22 so as to be disposed side by side with the liquid level 
detecting valve 39. 

10 The- fuel cut valve 60 includes a casing 61, a float 

67, and a spring 69. The casing 61 is a. member made of 
resin and substantially shaped like a hollow cylinder 
opened downward. A float storage chamber 62 is disposed 
in the casing. 61, The bottom of the casing 61. is opened.- 

15 . The top of the casing 61 is provided with a. communication 
hole 63, The casing 61 is integrally attached to a 
• mounting hole 59 formed in the lower surface of the upper 
bottom plate 47 of the lower casing portion 22, so that 
■ the float storage chamber 62 and the space 34 communicate 

20. with each other through the communication hole 63. 

Incidentally, the size of the communication hole 63 is 
considerably smaller than that of each of the first, second 
and third openings 42, 44 and 35. 

A bottom member 65 having a plurality of bottom 

25 openings 66 is integrally attached to the open portion 
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at the lower end of the casing 61 to form the float storage 
chamber 62 in the inside of the casing 61. A plurality 
of vertical ribs 64 are provided on an inner side surface 
of the casing 61 so as to be arranged radially at regular 
5 intervals to guide the up-down movement of the float 67. 

The float 67 is a member which is made of resin and 
which is substantially shaped like a cylinder* In the 
condition that the bottommember 65 is integrally attached 
to the casing 61 while the float 67 is stored in the casing 

10 61, the spring 69 is interposed between the float 67 and 
the bottom member 65 to assist the upward movement of 
the float 67. Although the spring .force of the spring 
69 is normally incapable of moving the float 67 -upward, 
.it can- move . the -float 67 upward quickly to block the 

15 communication hole 63 when the vehicle tilts or falls 
down sidelong* A valve body 68 is integrally formed at 
the top of the float 67 . As a result of the upward movement 
of the float 67 the valve body 68 abuts on the 
communication. hole 63 to interrupt the communication 

20 between the float storage chamber 62 and the space 34. 
Incidentally, the bottom member 65 of the f uel cut valve 
60 is provided in a position higher by h than a bottom 
member 48 of the liquid level detecting valve 39 as shown 
in Fig. 3. 

25 The fuel cut valve 60 is provided so that the fuel 



tank 2 and the atmospheric air always communicate with 
each other through the small-diameter communication hole 
63 to eliminate fluctuation of the pressure in the fuel 
tank 2 , For this purpose, the fuel cut valve 60 is provided 
in a position higher by h than the bottom member 48 of 
the liquid level detecting valve 39 as shown in Fig, 3. 
Even in the case where the pressure in the fuel tank 2 
changes to a negative pressure, for example, because of 
reduction in temperature in the condition that the fuel 
tank 2 is filled up with fuel so that the liquid level 
detecting valve 39 is blocked, the atmospheric air is 
introduced int.o the fuel tank 2 through the communication 
hole 63 to eliminate fluctuation of the pressure in the 
. fuel tank 2 . When the vehicle tilts or f alls down sidelong, 
the float 67-is moved up quickly to block the communication 
hole 63 to thereby prevent fuel in the fuel tank 2 .from 
flowing out toward the canister. 

According to this embodiment, since the fuel cut 
valve 60 is provided under the upper bottom plate 47 of 
the lower casing portion 22, the fuel cut valve can be 
installed in any position except the communication passage. 
41 of the upper bottom plate 47 . Accordingly, the degree 
of freedom in selecting the installation position of the 
fuel cut valve 60 can be improved, 
(Fourth Embodiment) 
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Fig. 4 shows a vaporized fuel processing device 
according to a fourth embodiment of the invention. The 
vaporized processing device is of the type in which a 
fuel cut valve as provided in the third embodiment is 
5 provided in the vent passage. In the following 
description, parts the same as those in the first 
embodiment are referred to by numerals the same as those 
in the first embodiment. 

The outer, shell of the vaporized fuel processing 

10 device A according to this embodiment is also formed by 
a casing 20 made of resin and including an upper casing 
portion. 21 and a lower casing portion 22. The vaporized 
fuel processing device A also has: a diaphragm valve unit 
26 including a diaphragm valve 29 and disposed so as to. 

15 be stored .in. a space 34 formed in the casing 20;. and a 
liquid level detecting valve 39 including a float storage 
chamber 40- containing a float valve 50 and provided in 
the lower casing portion 22 located below the space 34 
through a communication passage 41. The vaporized fuel 

20 processing device A as a whole is substantially similar 
to that in the first embodiment. 

In the vaporized fuel processing device A according 
to this embodiment, a fuel cut valve 60 is provided in 
a lower surface of a vent passage 24 so as to be disposed 

25 side by side with the liquid level detecting valve 39. 
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Because the configuration of the vaporized fuel processing 
device A is the same as that in the third embodiment, 
the description thereof will be omitted. 

Because the fuel cut valve 60 is provided in the 
5 lower surface of the vent passage 24, a bottom member 
65 which forms the bottom of the fuel cut valve 60 can 
be provided in a position at a distance H from a bottom 
member 48 of the liquid level detecting valve 39 as shown 
in Fig. 4.. Incidentally, the distance H is larger than 

10 h shown in Fig. 3* Accordingly, when the fuel tank 2 is 
filled up, fuel can be more surely prevented from exerting 
a harmful influence on the communication hole 63 blocked 
•with a valve body 68 of the fuel cut valve 60 . In addition, 
since- the fuel. cut valve 60 can be installed- even in the 

15 case where the lower casing portion 22 has no space for 
installation of the fuel cut valve 60, the degree of freedom 
in designing is. improved more greatly. 

The. invention is not limited to the configurations 
of the embodiments, and modifications may be made suitably 

20 without* departing from the gist of the invention. 

According to the invention, the diaphragm valve unit 
is disposed in the space formed in the casing of the 
vaporized fuel processing device, and the vent passage 
is provided to communicate with the space formed in the 

25 casing of the vaporized fuel processing device. 
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Accordingly, the vent passage communicating with a 
canister canbe installed in any position, e.g., aposition 
horizontal or vertical to the space, so that the degree 
of freedom in selecting the installation position of the 
5 vent passage can be improved. Even if part of fuel in 
the fuel tank leaked out from an opening, the leakage 
fuel could be prevented from flowing up to the canister. 
Accordingly, the canister can be prevented from being 
deteriorated by the leakage fuel. 

10 According to the invention, the vaporized fuel 

processing device may be disposed in the fuel tank. 
Accordingly, the amount of protrusion o.f the vaporized 
fuel processing device from the top of the fuel tank can 
be reduced, so that the degree of freedom in selecting 

15 the installation position of the fuel tank canbe improved. 
Although HC in fuel is apt to be transmitted through the 
wall of the vaporized fuel processing device to escape 
to the outside, the amount of HC transmitted to the outside 
can be reduced because a major part of the vaporized fuel 

20 processing device is located inside the -fuel tank. 

According to the invention, the flange for attaching 
the vaporized fuel processing device to the fuel tank 
may be provided in the casing of the vaporized fuel 
processing device. This means that the flange, for 

25 attaching the vaporized fuel processing device to the 
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fuel tank can be installed in any upper or lower position 
of the casing. Accordingly, the degree of freedom in 
selecting the installation position of the vaporized fuel 
processing device can be improved* 
5 According to the invention, the fuel cut valve may 

be mounted in the space formed in the casing of the 
vaporized fuel processing device. This means that the 
fuel cut valve can be installed in any position in the 
space. Accordingly, the degree of freedom in selecting 

10 the installation position of the fuel cut valve can be 
improved- 
According to the invention, the fuel cut valve may 
be mounted in the vent passage. This means that the fuel 
cut valve can be installed in any other portion than the 

15.' space. Accordingly, the degree of freedom in selecting 
the installation position of the fuel cut valve can be 
improved. In addition, since the installation position 
of the fuel cut valve can be set at a position higher 
than the liquid level detecting valve, the pressure in 

20 the fuel tank can be adjusted by the fuel cut valve even 
in the case where the fuel tank is filled up with fuel. 
Accordingly, a harmful influence on deformation of the 
fuel tank can be prevented. 

25 
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